Hemorrhagic principles in the venom of Bitis arietans, a viperous snake. II. Enzymatic properties with special reference to substrate specificity.
The optimal pH of the proteinase activity of hemorrhagins, BHRa and BHRb, isolated from the venom of Bitis arietans (puff adder) is pH 9. The activity was inhibited by metal chelating agents such as EDTA, 1,10-phenanthroline and 8-hydroxyquinoline, but not by phenylmethanesulfonyl fluoride and soybean trypsin inhibitor, suggesting that they are metalloproteinases. The hemorrhagins hydrolyzed all gelatin preparations derived from types I, II, III and IV collagen. On the other hand, only type IV native collagen was hydrolyzed. Gel electrophoretic profiles of type IV collagen hydrolysates suggested that the hemorrhagins affect the collagen helical chains at different cleavage sites. The hemorrhagins hydrolyzed several synthetic peptides such as angiotensin I and luteinizing hormone-releasing hormone, but not synthetic substrates for bacterial and animal collagenases. The hydrolysis of various peptides indicated that the hemorrhagins are endopeptidases. The insulin B chain is cleaved by BHRa and BHRb at 11 and 10 positions, respectively. The substrate specificity of the hemorrhagins was compared with those of known hemorrhagic and nonhemorrhagic venom proteinases.